
 

EMLG2022          Barcelona (Spain) 

 

Shear and bulk viscosity  of water up to 1.5 GPa  
Frédéric Caupin, Johannes Stefanski, Bruno Issenmann, 

José Martin Roca, Chantal Valeriani 
Institut Lumière Matière, Université de Lyon, Université Claude Bernard Lyon 1, CNRS, 

6 rue Ada Byron, F-69622, Villeurbanne, France 
Departamento de Estructura de la Materia, Fisica Termica y Electronica, Facultad de Ciencias Fisicas, 

Universidad Complutense de Madrid, Avenida Complutense, 28040, Madrid 
frederic.caupin@univ-lyon1.fr 

 

Liquid water flows under high pressure in the Earth’s crust, and is involved in subduction and ore 
formation. Despite this major role of water in natural processes, viscosity measurements under high 
pressure are scarce and report conflicting values [1-3]. Here we present shear viscosity data deduced 
from the Brownian motion of 350 nm polystyrene spheres [4]. Our measurements using a diamond 
anvil cell extend up to 1.5 GPa, i.e. in the metastable liquid above its freezing pressure. Our results 
agree with values from [1,2]. By simultaneously recording Brillouin spectra from water, we also 
obtain the bulk viscosity of the liquid. The ratio of bulk to shear viscosity, nearly constant around 
2.75 at low pressure, shows a marked decrease at elevated pressure, exceeding -50%. We compare 
our results to molecular dynamics simulations with the TIP4P/2005 model. 
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